Introduction. For a closed, densely defined linear operator T in a Hubert space H, we define the essential spectrum ess sp T as the complement in C of the set of X for which T -X is a Fredholm operator (with possibly nonzero index). Recall (cf. Wolf [7] ) that X G ess sp T if and only if either T -X or 7 1 * -X has a singular sequence, i.e. a sequence u k GH with \\u k \\ = 1 for all k, (T -X)u k -> 0 (or (7* -\)u k -> 0) in H, but u k having no convergent subsequence in H. ess sp T is closed and invariant under compact perturbations of T 9 and contains the accumulation points of the eigenvalue spectrum.
Let £2 be an ^-dimensional compact C°° manifold with boundary V and interior £2 = Û\F. It is well known that when A is a properly elliptic operator on £2 of order r > 0, the
, defined by a boundary operator B that covers A (i.e. {A, B} defines an elliptic boundary value problem), has ess sp A% =0. However, when A is a system of mixed order, elliptic in the sense of Douglis and Nirenberg (cf. [1] ), ess sp A$ can be nonempty even when {A,B} is elliptic with smooth coefficients and £2 is compact. We study this phenomenon for a class of Douglis-Nirenberg systems of nonnegative order, determine the essential spectrum, and find the asymptotic behavior of the discrete spectrum at + °° for the selfadjoint lower bounded realizations.
Examples of the systems we consider are: The linearized Navier-Stokes operator and certain systems stemming from nuclear reactor analysis. A preliminary, less advanced account of the theory was given in [5]. 
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here P, Q and R are of positive order, and M is a multiplication operator. 
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In the second identity, the inclusion C is immediate; on the other hand, when JU is an eigenvalue for o°(S)(x 0 , £ 0 ) with eigenvector 0, S -IJL has the singular sequence (in a local coordinate system where x 0 = 0)
where uGCJ(R") with u(0) = 1 and llull 0 = 1. Finally, the last identity follows from the equation, valid for X G C,
(2.5) det a°(A -X) = det o°(I -XS)det a°(A).
REMARK, ess sp ^4 is bounded if and only if P (cf. (1.1)) is elliptic. 2.2. Furthermore, assume now that A is strongly elliptic (i.e., a°(A) + a°(A)* is positive definite on T*(Û)\Q) and formally selfadjoint. Then, in particular, P is strongly elliptic, so ess sp A is bounded. Since A is unbounded (and selfadjoint, lower bounded), it has a sequence of eigenvalues \*(A) converging to + °° for ƒ -* °°. For large X, the eigenvalue problem
is equivalent with the nonlinear problem (2.6) (P -Q(M -X)-1 ö*)w -Xu = 0.
Here P -Ö(M -X)"^* approaches P as X becomes large, so (2.6) approaches an eigenvalue problem for P in some sense. Indeed, we can show (see [5] ): termined from o°(P) 9 and üj~bj for ƒ ->°° raeaws a^bf-* 1 /or ƒ-*°°.
3. The case of a manifold with boundary. 3.1. Consider now the case where T ¥=0. We may assume that £2 is smoothly imbedded in an «-dimensional C°° manifold 2 without boundary, A extended to an elliptic operator, also called A, on S. Let A be a parametrix of A on 2 (a properly supported q x ^-matrix pseudodifferential operator satisfying a (A A) = a(A A) = /).
Let ized by use of [4] ) the analogous results to those in §2.2: ess sp A B is bounded, and the sequence of eigenvalues going to °° behaves approximately like the sequence of eigenvalues for a corresponding selfadjoint realization of P.
